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Introduction 
This report presents the results of a web-based survey of certified crop advisers conducted as part of the 
Integrated Management of Oomycete Diseases of Soybean and other Crop Plants Project funded by 
USDA-NIFA. The survey represents a first step in a project-long effort to engage members of the 
Certified Crop Adviser (CCA) program of the American Society of Agronomy in educational and 
extension activities focused on improving their ability to accurately diagnose and manage soybean 
seedling and root diseases, particularly those caused by oomycetes. The report consists of two sections. 
This first section describes the survey’s objectives and methods. The second section contains the 
tabulated data. 
Survey Objectives 
The purpose of this survey was to assess crop advisers’ experience with and knowledge of early and mid-
season soybean diseases, especially those caused by oomycetes. Early-season-related questions focused 
on prevalence of stand establishment problems, frequency with which specific diseases have been 
encountered, capacity to diagnose disease, and degree to which stand establishment problems have been 
attributable to seed rots and seedling diseases. Mid-season questions centered primarily on Phytophthora 
root rot and its prevalence.  
This baseline understanding of CCA experience with and knowledge of these diseases will be used to 
improve and further develop educational and extension materials and tools that will enable CCAs and 
their clients to better manage seedling diseases and Phytophthora root rot. The results of this survey will 
also inform the design and analysis of follow-on surveys that will evaluate the effectiveness of extension 
programming by documenting learning (i.e., increased awareness, improved understanding of oomycete-
soybean pathosystem), changes in behavior ( i.e., recommendations adopted, new practices implemented, 
decisions made/reversed), and impacts on crop production (i.e., reduction of crop losses due to oomycete 
pathogens).  
Methods and Limitations 
Crop advisers from across the North Central Region of the US (Illinois, Indiana, Iowa, Kansas, Michigan, 
Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin) were surveyed. The 
web-based survey was conducted using SPSS Dimensions survey software. The sample for the survey 
consisted of all North Central Region members of the American Society of Agronomy’s International 
CCA Program.  
 
The original plan was to obtain email addresses of all CCA Program participants in the region in order to 
follow a survey protocol consisting of four mailings: 1) a pre-survey email to inform participants about 
the survey; 2) an email with a link to the questionnaire, 3) and two reminder emails with links to the 
questionnaire. Unfortunately, it was not possible to follow that protocol due to ASA restrictions regarding 
provision of emails to external parties. It was possible, however, to contract with ASA to have them send 
a single email with a survey link to their membership. That email explained the objectives of the survey 
and invited the CCAs to participate.  
 
The email message with the survey link was mailed to 6,831 CCAs in early July 2011. Of these, 404 
responded to the survey for an overall response rate of six percent. Fifteen percent of respondents 
indicated that they were not currently employed as crop advisers, resulting in a final sample of 343 CCAs. 
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Due to the low response rate the data cannot be generalized to the larger population of CCAs with 
confidence. Nevertheless, the data provide important initial information regarding CCA knowledge and 
perceptions and will help to inform the development of extension programming and future survey 
research.  
Selected Results 
Employment characteristics 
• About one-third of CCAs were employed by agribusiness firms, with 23% reporting that they worked 
for “private seed companies” and 11% indicating that they worked for “agricultural chemical 
companies.” Fifty percent selected the category, “employed by another type of organization (for 
example a cooperative).” Only 16 percent reported that they were independent, self-employed crop 
advisers. 
• About three-quarters (73%) of respondents had been employed as crop advisers for more than 10 
years, and 34% had more than 20 years of experience. 
• Twenty-nine percent of CCAs advised on fewer than 10,000 acres on average over the previous three 
years. About one-third (32.5%) reported advising on between 10,001 and 25,000 acres, 18 percent on 
25,001 to 50,000, and 20 percent on more than 50,000 acres. 
Soybean stand establishment issues 
• Ninety-four percent of CCAs reported that they had conducted early-season stand counts over the 
previous three years.  
• Among CCAs who did early-season stand counts, 99% reported at least some stand establishment 
problems.  
• Three-quarters of CCAs encountered stand establishment problems on 20% or less of scouted 
acreage. 
• Experience with any of 10 types of stand establishment problems over the previous three years was 
measured. The top three issues encountered by CCAs were compaction (91%), flooding (90%), and 
crusting (89%). Seed rot and/or seedling disease was fourth, at 86%. The least common seed 
establishment issues were dry soils (63%), herbicide injury (62%), and low germination (38%). 
• Twenty percent of stand establishment problems over the previous three years were attributed to seed 
rot and/or seedling disease. 
Seedling disease and seed rot 
• Among CCAs who had encountered seed rot and/or seedling disease, 62% reported that the causal 
agent had been identified (most recent encounter). Of those 62%, 72% identified the causal agent 
based on their own analysis of symptoms, and 24% made identification through use of a seed 
company or commercial lab (8%) or university lab/clinic (16%). 
• The most commonly identified pathogen was Phytophthora (76%), followed by Pythium (73%), 
Rhizoctonia (53%), Fusarium (31%), and Phomopsis (6.1%). 
• Many CCAs expressed confidence in their ability to identify seedling diseases based on symptoms: 
66% reported that they were either confident or very confident in their ability to diagnose 
Phytophthora root rot. Slightly lower levels of confidence were expressed regarding Pythium root rot 
(56%) and Rhizoctonia root rot (53%). Smaller numbers indicated that they were confident or very 
confident that they could diagnose Fusarium root rot (38%) or Phomopsis seed decay (16%). 
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• Forty-five percent of CCAs believe that it is “very important” or “extremely important” to identify 
seedling disease pathogens. 
• CCAs who had encountered seed rot and/or seedling diseases over the previous three years were 
asked to rate the frequency with which they encountered major oomycete-related issues. Phytophthora 
root rot was most common, at 28%, followed by Pythium root rot (24%), pre-emergence damping off 
(21%), post-emergent damping off (18 percent), Rhizoctonia root rot (15%), and Fusarium root rot 
(7%).  
• Diseases that CCAs rated as either “very important” or “extremely important” threats to soybean 
yields on the acres they advise were: Soybean cyst nematode (52%), sudden death syndrome (49%), 
Root rots (e.g., Phytophthora, Fusarium, Rhizoctonia) (43%), White mold (37%), seed rot and/or 
seedling disease (29%), foliar diseases (Septoria brown spot, frogeye leaf spot, Cercospora blight, 
downy mildew) (27%), and brown stem rot (24%). 
• Seedling disease management strategies that CCAs perceived as very effective included: treating seed 
with fungicide (60%), rotating to another crop (51%), and planting a resistant variety the following 
year (37%).  
• In general, CCAs believe that a minority of the farmers who have problems with seedling disease 
view it as a significant problem. 
• Most (53%) CCAs believe that farmers would pay a premium of at least $2.50 per bag for a seed 
variety that is “broadly and effectively resistant to seed rot and/or seedling disease.” 
• If “a simple, quick and low-cost test to identify seedling disease pathogens in the field” were 
available, 47% CCAs would be “very likely” to use it and 30% would be “likely” to use it.  
Mid-to-Late Season Issues 
• Ninety-seven percent of CCAs reported conducting mid- to late-season stand counts over the previous 
three years. 
• On average, CCAs estimated that Phytophthora root rot was a problem on 11 percent of acres 
scouted. 
• Most (70%) CCAs believe that a minority of farmers who have problems with Phytophthora root rot 
view it as a significant problem. 
• Thirty-nine percent of CCAs believe that farmers would pay a premium of at least $2.50 per bag for a 
seed variety that is “broadly and effectively resistant to Phytophthora root rot. 
Seed selection 
• Results indicate that farmers value yield, herbicide tolerance, and maturity group attributes highly, 
with 93%, 68%, and 43% of CCAs, respectively, indicating that these traits are “very important” 
selection considerations. Emergence (37%), vigor (34%), SCN resistance (33%), and SDS resistance 
(31%) were all rated as very important seed selection attributes by at least 30% of CCAs. 
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Oomycete Diseases in the North-Central Region:  
A Survey of Certified Crop Advisers 
N=404/6,831=6 percent Response Rate 
 
 1. In what state do you work primarily? (n=404) 
Illinois ....................................... 21.5% 
Indiana ...................................... 9.2% 
Iowa .......................................... 19.6% 
Kansas ....................................... 3.7% 
Michigan ................................... 3.2% 
Minnesota ................................ 7.9% 
Missouri .................................... 5.2% 
Nebraska ................................... 7.9% 
North Dakota ............................ 3.5% 
Ohio .......................................... 6.9% 
South Dakota ............................ 3.7% 
Wisconsin ................................. 7.7% 
 
 2. Please select the employment category that best describes your employment status. (n=403) 
Self-employed crop adviser .....................................................................................  13.4% 
Crop adviser employed by a private seed company ...............................................  19.6% 
Crop adviser employed by an agricultural chemical company ...............................  9.4% 
Crop adviser employed by another type of organization (for example a 
cooperative) .......................................................................................................  42.4% 
I am not employed as a crop adviser (survey terminated) .....................................  15.1% 
 
Note: The tables that follow report only on those respondents who reported that they were crop advisers at 
the time of the survey. 
 2a. Crop advisers only: Please select the employment category that best describes your employment 
status: (n=342) 
Self-employed crop adviser .....................................................................................  15.8% 
Crop adviser employed by a private seed company ...............................................  23.1% 
Crop adviser employed by an agricultural chemical company ...............................  11.1% 
Crop adviser employed by another type of organization (for example a 
cooperative) .......................................................................................................  50.0% 
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 3. How many years have you been employed as a crop adviser? (n=343) 
Less than 5 years ................................................. 8.5% 
6-10 years ............................................................ 18.4% 
11-15 years .......................................................... 20.1% 
16-20 years .......................................................... 19.2% 
More than 20 years ............................................. 33.8% 
 
 4. Over the past three years, on average how many soybean acres per year have you been responsible 
for advising? (n=342) 
None ...................................................................  2.6% 
1–5,000 acres .....................................................  13.2% 
5,001–10,000 acres ............................................  13.2% 
10,001–25,000 acres ..........................................  32.5% 
25,001-50,000 acres ...........................................  18.1% 
50,001-100,000 acres .........................................  9.9% 
100,001-150,000 acres .......................................  2.6% 
150,001-200,000 acres .......................................  2.3% 
200,001-250,000 acres .......................................  0.9% 
More than 250,000 acres .................................  4.7% 
 
Stand Establishment Issues  
 
 5. Thinking about the last three years, please indicate which of the following soybean stand 
establishment problems you have encountered? (Please select one answer on each line.) 
 
Yes No 
Don’t 
Know 
 — Percentage — 
a. Seed rot and/or seedling disease ............. (n=332) 86.4 13.3 0.3 
b. Compaction .............................................. (n=334) 90.7 7.8 1.5 
c. Crusting ..................................................... (n=330) 89.1 10.3 0.6 
d. Flooding .................................................... (n=333) 90.1 9.6 0.3 
e. Low germination ....................................... (n=304) 37.5 57.6 4.9 
f. Planting depth ........................................... (n=325) 75.1 22.8 2.2 
g. Sidewall compaction ................................. (n=318) 68.9 26.1 5.0 
h. Cold stress................................................. (n=313) 71.9 26.5 1.6 
i. Herbicide injury.......................................... (n=312) 61.5 36.2 2.2 
j. Residue coverage ....................................... (n=317) 69.4 28.1 2.5 
k. Dry soils ..................................................... (n=308) 63.3 36.0 0.6 
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 6. Over the past three years, on average for how many soybean acres per year have you done early 
season stand counts? (n=343) 
None .................................................................... 5.5% 
1 – 1,000 acres .................................................... 24.2% 
1,001 – 2,500 acres ............................................. 20.4% 
2,501 – 5,000 acres ............................................. 20.4% 
5,001- 10,000 acres ............................................. 15.5% 
10,001-25,000 acres ............................................ 8.7% 
25,001-50,000 acres ............................................ 2.6% 
50,001-100,000 acres .......................................... 1.7% 
More than 100,000 acres .................................... 0.9% 
 
 
 7. Over the past three years, on average what percent of soybean acres for which you did early season 
stand counts had stand establishment problems? (n=338) 
None .................................................................... 5.6% 
10 percent or less ................................................ 53.6% 
11-20 percent ...................................................... 20.4% 
21-30 percent ...................................................... 7.7% 
31-40 percent ...................................................... 2.4% 
41-50 percent ...................................................... 5.3% 
51–60 percent ..................................................... 1.8% 
61–70 percent ..................................................... 1.5% 
71 percent or more ............................................. 1.8% 
 
 7a. CCAs who conducted early-season stand counts only: Over the past three years, on average what 
percent of soybean acres for which you did early season stand counts had stand establishment 
problems? (n=323) 
None .................................................................... 1.2% 
10 percent or less ................................................ 56.0% 
11-20 percent ...................................................... 21.4% 
21-30 percent ...................................................... 8.0% 
31-40 percent ...................................................... 2.5% 
41-50 percent ...................................................... 5.6% 
51–60 percent ..................................................... 1.9% 
61–70 percent ..................................................... 1.5% 
71 percent or more ............................................. 1.9% 
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 8. Over the past three years, approximately what 
percentage of soybean stand establishment problems has 
been due to seed rot and/or seedling disease? 
N=324 Range = 0-100%;  
?̅? = 19.50 percent 
(Std. Dev. = 23.27) 
 
 9. Thinking about your most recent encounter with seed rot and/or seedling disease, was the causal 
agent identified? (n=339) 
a. I have not encountered seed rot and/or seedling 
disease over the past three years .......................................  8.6% 
(skipped to question 13) 
b. Yes, the causal agent was identified ...............................  56.6% (continued to question 10 and 11) 
c. No, the causal agent was not identified ..........................  34.8% (skipped to question 12) 
 
 9a. CCAs who had encountered seed rot/seedling disease only: Thinking about your most recent encounter 
with seed rot and/or seedling disease, was the causal agent identified? (n=310) 
a. Yes, the causal agent was identified ...............................  61.9%  
b. No, the causal agent was not identified .........................  38.1%  
 
 10. How was the causal agent identified? (n=193) 
a. Based on my own analysis of symptoms ......................................................   71.5% 
b. Results from a seed company or commercial laboratory ............................   8.3% 
c. Results from a university plant diagnostic laboratory or clinic ....................   16.1% 
d. Other .............................................................................................................   4.1% 
 
 11. What were the pathogens responsible for the seed rot and/or seedling disease? (Please select all that 
apply) (n=197 for each statement) 
 % ’ed  
a. Fusarium .........................................  31.0 
b. Phomopsis ......................................  6.1 
c. Phytophthora ..................................  75.6 
d. Pythium ..........................................  73.1 
e. Rhizoctonia .....................................  52.8 
f. Don’t know ......................................  0.5 
g. Other ..............................................  0.5 
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 12. We are interested in knowing how often you encounter the following types of seedling diseases in the 
course of your work with growers. Please indicate how often you have encountered the following 
diseases over the past three years. (Please select one answer on each line.) 
 Commonly 
encountered 
Occasionally 
encountered 
Rarely 
encountered 
Never 
encountered Don’t Know 
 — Percentage — 
a. Fusarium root rot .................... (n=296) 6.8 35.8 41.2 8.4 7.8 
b. Pre-emergence damping off ... (n=295) 21.4 46.4 24.4 5.1 2.7 
c. Phomopsis seed decay ............ (n=296) 1.7 14.2 40.2 26.7 17.2 
d. Phytophthora root rot ............ (n=299) 28.4 55.5 13.0 1.3 1.7 
e. Post-emergent damping off .... (n=299) 18.1 39.8 29.8 6.4 6.0 
f. Pythium root rot ...................... (n=294) 23.5 53.7 17.3 2.4 3.1 
g. Rhizoctonia root rot ................ (n=302) 14.6 49.7 26.8 3.6 5.3 
h. Unidentified seedling disease . (n=287) 5.2 36.9 30.3 7.7 19.9 
 
 13. Considering the acres you advise, please indicate how important the following diseases are as a threat 
to soybean yields. (Please select one answer on each line.) 
 Not important 
at all 
Somewhat 
important Important 
Very 
important 
Extremely 
important 
 — Percentage — 
a. Seed rot and/or seedling disease .................. (n=338) 3.8 30.2 36.7 20.7 8.6 
b. Root rots (e.g., Phytophthora, Fusarium, 
Rhizoctonia) .................................................. (n=326) 1.2 17.5 38.0 29.1 14.1 
c. Sudden death syndrome ................................ (n=337) 6.2 14.8 30.0 34.1 14.8 
d. Brown stem rot .............................................. (n=331) 8.5 28.7 38.4 19.3 5.1 
e. Foliar diseases (Septoria brown spot, frogeye leaf 
spot, Cercospora blight, downy mildew) ...... (n=339) 3.5 34.5 34.8 22.1 5.0 
f. White mold ..................................................... (n=335) 11.6 23.0 28.4 22.1 14.9 
g. Soybean cyst nematode (SCN)....................... (n=338) 3.6 18.0 26.6 29.9 21.9 
 
 14. How confident are you in your ability to identify the following soybean seedling diseases based on 
symptoms of the diseased seedling? (Please select one answer on each line.) 
 Not confident  
at all 
Somewhat 
confident Confident 
Very 
confident 
 — Percentage — 
a. Fusarium root rot ..................... (n=339) 14.2 47.8 33.9 4.1 
b. Phomopsis seed decay ............. (n=337) 39.5 44.2 14.2 2.1 
c. Phytophthora root rot .............. (n=339) 4.1 30.4 49.9 15.6 
d. Pythium root rot ....................... (n=340) 5.9 37.9 42.6 13.5 
e. Rhizoctonia root rot ................. (n=340) 8.8 38.5 38.8 13.8 
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 15. In your opinion, how important is it to identify the pathogen causing a seedling disease? (n=341) 
Not important at all ...............................................  0.6% 
Somewhat important ............................................  18.2% 
Important ..............................................................  36.4% 
Very important ......................................................  31.4% 
Extremely important .............................................  13.5% 
 
 
 16. In your geographic area, how effective are the following means of managing seedling disease (Please 
select one answer on each line.) 
 Not 
effective 
at all 
Somewhat 
effective Effective 
Very 
effective 
Don’t 
know 
 — Percentage — 
a. Treat seed with a fungicide ..................... (n=342) 0.6 11.7 27.5 59.6 0.6 
b. Adjust planting date ................................ (n=333) 9.9 42.0 30.0 12.9 5.1 
c. Adjust row spacing ................................... (n=336) 29.8 39.0 19.0 5.1 7.1 
d. Adjust plant population ........................... (n=336) 23.8 42.9 23.2 3.6 6.5 
e. Spray a foliar fungicide ............................ (n=342) 26.0 29.8 21.1 14.9 8.2 
f. Plant a resistant variety the following year(n=341) 3.5 19.6 37.5 37.0 2.3 
g. Rotate to another crop ............................ (n=342) 1.5 13.2 33.6 50.6 1.2 
h. Tillage....................................................... (n=339) 8.6 38.9 33.6 13.6 5.3 
i. Adjust planting depth ............................... (n=339) 25.7 37.2 23.0 4.4 9.7 
 
 
 17. Thinking about those growers who have problems with seedling disease, in your opinion what 
percentage believe that it is a significant problem that they need to actively manage? (n=341) 
None ...................................................................... 2.9% 
Less than 25% ....................................................... 47.8% 
25 to 50% .............................................................. 22.6% 
51 to 75% .............................................................. 15.5% 
More than 75% ..................................................... 9.4% 
Don’t know ............................................................ 1.8% 
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 18. If a simple, quick and low-cost test to identify seedling disease pathogens in the field were available, 
how likely would you be to use it? (n=342) 
Not likely at all ....................................................... 1.8% 
Somewhat likely ..................................................... 20.5% 
Likely ...................................................................... 29.8% 
Very likely ............................................................... 47.1% 
Don’t know ............................................................. 0.9% 
 
 19. If seedling disease were eradicated in your area, what proportion of growers do you think would plant 
their soybeans earlier? (n=339) 
None ......................................................................  7.7% 
Less than 25% ........................................................  28.6% 
25 to 50% ..............................................................  28.3% 
51 to 75% ..............................................................  17.4% 
More than 75% ......................................................  13.3% 
Don’t know ............................................................  4.7% 
 
 20. How much would residue management practices change in your area if seedling diseases were 
eradicated? (n=342) 
Significant increase in crop residue ......................  3.5% 
Some increase in crop residue ..............................  37.1% 
No change in crop residue ....................................  57.9% 
Some decrease in crop residue .............................  1.5% 
Significant decrease in crop residue .....................  0.0% 
 
 21. If a seed variety that is broadly and effectively resistant to seed rot and/or seedling disease were 
developed, what premium would farmers in your area be willing to pay per bag? (n=341) 
None ......................................................................  8.2% 
$1.00 to $2.50 .......................................................  23.8% 
$2.51 to $5.00 .......................................................  29.3% 
$5.01 to $7.50 .......................................................  15.0% 
$7.51 to $10.00 .....................................................  6.5% 
More than $10.00 .................................................  2.1% 
Don’t know ............................................................  15.2% 
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Mid-to-Late Season Issues 
 22. Over the past three years, on average how many soybean acres per year have you scouted in mid-to-
late season for disease? (n=342) 
None .................................................................... 2.6% 
1 – 1,000 .............................................................. 13.2% 
1,001 – 2,500 ....................................................... 10.2% 
2,501 – 5,000 ....................................................... 21.1% 
5,001- 10,000 ...................................................... 21.3% 
10,001-25,000 ..................................................... 19.9% 
25,001-50,000 ..................................................... 6.4% 
50,001-100,000 ................................................... 3.5% 
100,000 plus ........................................................ 1.8% 
 
 23. Over the past three years, of the acres you scouted mid-
to-late season, on what percentage was Phytophthora 
root rot a problem? 
N=320 Range = 0-85%;  
?̅? = 11.16% 
(Std. Dev. = 14.44) 
 
 24. Thinking about growers in your area who have mid-to-late season problems with Phytophthora root 
rot, in your opinion what percentage believe that it is a significant problem that they need to actively 
manage? (n=337) 
None ....................................................................... 11.3% 
Less than 25% ......................................................... 62.6% 
25 to 50% ............................................................... 13.9% 
51 to 75% ............................................................... 7.1% 
More than 75%....................................................... 2.7% 
Don’t know ............................................................. 2.4% 
 
 25. If a seed variety that is broadly and effectively resistant to Phytophthora root rot were developed, 
what premium would farmers in your area be willing to pay per bag? (n=330) 
None ....................................................................... 24.5% 
$1.00 to $2.50 ........................................................ 36.1% 
$2.51 to $5.00 ........................................................ 24.5% 
$5.01 to $7.50 ........................................................ 7.9% 
$7.51 to $10.00 ...................................................... 5.8% 
More than $10.00 .................................................. 1.2% 
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 26. What percentage of farmers in your area would likely adopt a seed variety that is broadly and 
effectively resistant to Phytophthora root rot? (n=336) 
None ......................................................................  1.8% 
Less than 25% .......................................................  22.9% 
25 to 50% ..............................................................  32.4% 
51 to 75% ..............................................................  19.6% 
More than 75% .....................................................  17.3% 
Don’t know ............................................................  6.0% 
 
 27. Thinking generally about the soybean growers that you work with, how important are the following 
attributes in their seed selection decisions? (Please select one answer on each line.) 
 Not 
important 
at all 
Somewhat 
important Important 
Very 
important 
Don’t 
know 
 — Percentage — 
a. Yield ................................................. (n=338) 0.0 0.0 7.1 92.6 0.3 
b. Maturity group ................................ (n=334) 0.0 4.5 52.7 42.5 0.3 
c. Herbicide Tolerance ......................... (n=335) 0.6 5.1 26.0 67.8 0.6 
d. Emergence ....................................... (n=338) 0.9 14.8 46.7 37.0 0.6 
e. Vigor ................................................. (n=337) 1.2 16.9 46.9 34.4 0.6 
f. Soybean Cyst Nematode resistance . (n=339) 5.9 22.4 38.6 32.7 0.3 
g. Phytophthora resistance ................. (n=339) 2.1 26.8 49.0 21.5 0.6 
h. SDS resistance.................................. (n=337) 6.8 22.8 38.3 31.2 0.9 
i. Insect resistance ............................... (n=338) 14.2 38.5 32.0 14.5 0.9 
j. Other disease resistance .................. (n=335) 2.1 36.7 47.5 11.9 1.8 
k. Plant height/width ........................... (n=338) 4.1 34.9 46.2 13.9 0.9 
l. Protein/oil content ........................... (n=336) 40.2 41.7 14.6 1.8 1.8 
 
